This study used key informant interviews and student survey data in 508 U.S. communities to examine relationships between the prevalence of community and
INTRODUCTION
Communities and schools utilize a wide variety of approaches in their attempts to reduce or prevent youth substance use. Most of these approaches are designed to be universal, meaning that they are targeted toward all students, regardless of individual risk for substance use (Mrazek & Haggerty, 1994) . Universal approaches also target all drugs, including those that are illegal for all age groups (marijuana, cocaine, etc.) as well as cigarettes and alcohol that become legal when youth reach the relevant ages specified by their state. Such universal interventions are based on the belief that early intervention delays initiation of all substance use and reduces problematic future use (Brounstein & Zweig, 1999) .
The Center for Substance Abuse Prevention (CSAP) has identified six universal prevention strategies that focus on the risk and protective factors most associated with youth substance use: information dissemination, prevention education, alternative drug-free activities, problem identification and referral, communitybased interventions, and environmental approaches (Brounstein & Zweig, 1999) . While a significant body of research has focused on prevention education (especially within school settings), and information dissemination (e.g., research on substance-related media campaigns), less is known about the relative effects of the other CSAP-identified strategies. The current study examined the differential effectiveness of two of these lesser-researched strategies-community-based interventions and alternative drug-free activities-in reducing alcohol, tobacco, and marijuana use among youth.
Drug prevention approaches can be either general or substance-focused. General approaches do not directly target reductions in substance use but instead offer youth opportunities to engage in activities that occupy their unstructured time, develop pro-social skills or knowledge, or involve them in the community in some way. Such general strategies consider drug prevention to be only one of many possible benefits to youth, and include alternative drug-free activities such as after-school programs or community service programs, as well as available recreational facilities. Substance-focused approaches are intentionally designed to reduce substance use among youth. Such strategies include various community activities to reduce substance use (such as free rides home to avoid driving while intoxicated), school-based non-class prevention activities (such as Red Ribbon Week), and student organizations to prevent substance use. Some strategies go even farther by targeting specific substances in their prevention effort. In this study we focused on community-based prevention strategies (adultsupervised after-school activities, unsupervised after-school recreational facilities, and community activities to reduce substance use) and school-based prevention strategies (school-based non-class drug prevention activities and student-led organizations to prevent substance use). While most research has examined the effectiveness of one specific prevention program across one or more substances, this study is unique in that our goal was to explore the association between broader prevention strategy prevalence and the three substances most commonly used by adolescents-tobacco, alcohol, and marijuana.
LITERATURE REVIEW

Community-Based Prevention Strategies
Communities have developed and implemented a wide variety of drugreduction strategies, including media campaigns (Flynn et al., 1994; Vartiainen, Paavola, McAlister, & Puska, 1998) , community task forces, and parent interventions (Biglan, Ary, Smolkowski, Duncan, & Black, 2000; Stevens, Mott, & Youells, 1996) . There is some evidence to suggest that adding community components to existing classroom-based school programs enhances overall reductions in substance-using behaviors (Donaldson et al., 1996; Ellickson, 1999; Flay, 2000) . Such conclusions may be premature, however, since most studies fail to separate out the differential effects of curricula, school-wide environmental change, parent training, mass media, or community interventions (Flay, 2000) .
Many communities have also realized the importance of both providing environments that are less conducive to substance-using activities and also increasing youth involvement in alternative drug-free activities. These activities may occur in either adult-supervised or unsupervised locations, with supervision defined as an adult who is present to coordinate or monitor the activity. A number of studies (see U.S. Department of Education, 1998) have determined that the largest proportion of youth drug use, sexual activity, and delinquency occurs between the after-school hours of 3:00 p.m. and 6:00 p.m. Several studies (e.g., Jenkins, 1996; Schinke, Orlandi, & Cole 1992; Yin, Katims, & Zapata, 1996) have found substance use to be lower among students who were involved in after-school activities. For example, a U.S. Department of Health and Human Services report (Zill, Nord, & Loomis, 1995) found that students who spent no time in extracurricular activities (e.g., after-school involvement in sports, clubs, music lessons, etc.) were 49% more likely to have used illicit drugs and 35% more likely to have smoked cigarettes than students who spent one to four hours per week in extracurricular activities (time in extracurricular activities was not related to underage drinking). A meta-analysis has also shown that alternative after-school activities can be an effective approach to preventing substance use (Tobler & Stratton, 1997 ). In contrast, several other studies (Carlini-Cotrim & de Carvalho, 1993; U.S. Department of Education, 2003) find no relationship or even an increased relationship between drug use and other delinquent behaviors and after-school programming.
Adult supervision of such after-school activities appears to be very important in reducing delinquent behaviors among youth, including substance use (see . For example, a recent nationally representative survey of 14-17 year-old teens found that, compared to teens supervised every day of the school week, those who were unsupervised one or more days were more likely to use alcohol, cigarettes, and marijuana (YMCA of USA, 2001). Richardson et al. (1989) found that eighth-graders who cared for themselves for eleven or more hours a week without an adult present were twice as likely to use drugs as those children who were always supervised.
Research is not as clear on the association between substance use and unsupervised after-school activities. Larson, Csikszentmihalyi, and Freeman (1984) found that alcohol and marijuana consumption were related to social context, with alcohol more associated with social bonding activities such as parties and marijuana more likely to be consumed with one or two friends. Agnew and Petersen (1989) found that hanging out and social activities were positively associated with delinquency, leading them to conclude that unsupervised peer relationships may increase the likelihood of delinquency due to higher levels of association with deviant others. Similarly, Caldwell and Darling (1999) found that adolescents who spent time in unsupervised social settings were likely to spend more time using alcohol and other drugs, particularly if the friends with whom they associated were perceived to value such behaviors and were substance users.
School-Based Prevention Strategies
A national study of school-based prevention programs found that the typical school had 14 different prevention activities underway at any given time, with a range of zero to 66 activities across schools. Each year, schools spend millions of dollars on such programs, although research indicates that many such interventions result in little or no change in student substance use (White & Pitts, 1998) , particularly long-term change.
Schools generally utilize classroom-based programs that fall under the CSAPdesignated category of prevention education, and significant research currently exists or is underway to evaluate various program methodologies (for example, see Botvin, 2000; Ellickson, Bell, & McGuigan, 1993; Gottfredson & Wilson, 2003; Tobler et al., 2000) . One issue of relevance for the present study is that interactive programs (emphasizing opportunities for youth to exchange ideas and role-play drug refusal skills) appear to show more promise than noninteractive programs (didactic programs teaching youth about the dangers of substance use and developing insight into personal feelings and behaviors) (Tobler et al., 2000) . Peer-led programs generally fall into the category of interactive approaches. These prevention education programs are delivered to students by other students who are the same age or slightly older. Such approaches are based on the belief that peers have a greater influence on a youth's drug-related attitudes and behaviors than do adults who are presenting the same drug prevention information. The content of these programs may include drug information, peer resistance and refusal skills, self-improvement, and decision-making skills. Some of these programs generically focus on all legal and illegal substances, while others target specific substances. Examples of the latter category include Students Against Destructive Decisions (SADD) (http://www.saddonline.com) and Students Working Against Tobacco (SWAT) (http://www.getswat.com). Research on these programs is relatively small but generally shows positive effects (Cuijpers, 2002; Gottfredson & Wilson, 2003; Josendal, Aaro, & Bergh, 1998; Tobler et al., 2000) . Schools also provide a wide variety of complementary non-classroom, substance-focused prevention education activities. These activities are often designed to reinforce curriculum-based instruction and are usually short-term in nature. Examples include Red Ribbon Week, anti-drug school assemblies, public commitments or pledges to remain drug-free, or contests relating to substance use prevention. Since these non-classroom interventions tend to be used in conjunction with other universal prevention programs, including classroom-based interventions, it is difficult to separate out the effects of non-classroom and classroom prevention interventions that are being conducted within the same school.
METHOD
This study used key informant interviews from the 1999-2001 ImpacTeen Project (www.impacteen.org) and national survey research findings from both the Youth, Education, and Society study and the Monitoring the Future study (www.monitoringthefuture.org) to compare the relative associations between the prevalence of community and school prevention strategies and past 30-day student use of tobacco, alcohol, and marijuana (both any use and higher risk use). Specifically, we focused on the relationships between the aforementioned substance use outcomes (aggregated to the school level) and the following five prevention strategies: (1) adult-supervised after-school activities, (2) unsupervised after-school recreational facilities, (3) community activities to reduce substance use, (4) school-based non-class drug prevention activities, and (5) student-led organizations to prevent substance use.
Sample and Data Collection
Data used in our analyses included 1) youth self-reported substance use measures and other individual data, 2) school administrator data on school activities, and 3) key informant data on community resources and activities at the community level related to youth substance use prevention. The sampling and data collection methods for each data type are described below.
Youth self-reported substance use data from 1999-2001 were obtained from the Monitoring the Future (MTF) study, an ongoing nationwide study of youth conducted under a series of research grants from the National Institute on Drug Abuse. Data were collected each year from separate and non-overlapping school samples of 8th, 10th, and 12th grade classes drawn so as to be representative of all students in the specified grade for the 48 contiguous states . Each school participated in the MTF study for two consecutive years. Response rates from 1999 to 2001 averaged 89% for 8th, 86% for 10th, and 83% for 12th grade surveys. Non-responses were almost entirely accounted for by absenteeism. This paper utilizes student data aggregated to the school level from public schools in their second year of participation in the MTF study. Magnet and private schools were excluded from this study due to the relative difficulty of determining school catchment area boundaries, a critical step in obtaining key informant data. Exclusion of private and magnet schools removed approximately 20% of the original MTF sample. The resulting sample included approximately (summing over the three years) 35,000 8th graders in 180 schools; 38,000 10th graders in 160 schools; and 33,000 12th grade students in 168 schools.
School administrator data collection was supported by the Robert Wood Johnson Foundation through the Youth, Education, and Society (YES) study. Self-report questionnaires were mailed to an administrator (usually the principal) in each participating MTF school, and included items on school characteristics, policies, and student anti-drug use activities (Johnston, O'Malley, Bachman, Schulenberg, & Kumar, 2001) . A $250 incentive payable to either the administrator or the school was provided upon receipt of the completed questionnaire.
Community key informant data were collected through the efforts of ImpacTeen, a policy research collaborative supported by the Robert Wood Johnson Foundation. Community boundaries were defined as the area from which each relevant MTF school drew at least 80% of its student population. Following the definition of community boundaries, a list was developed identifying relevant health and police departments. Computer-assisted telephone interviews were then conducted by trained telephone interviewers to identify informants from each office that were the most knowledgeable about youth substance use issues in the relevant communities. During the interviews, each respondent was also asked to provide a referral to individuals representing substance abuse coalitions operating within the community(ies). Both health and police contacts were asked to provide referrals for coalition respondents as follows: "Is there a coalition in your community whose purpose is to reduce youth alcohol, tobacco or drug use?" If respondents said yes, they were then asked, "What is the name of this coalition?" and "Are you the person who can tell us about this coalition's activities?" If the respondent indicated he or she was not able to discuss the coalition's activities, they were asked for the name, title and telephone number of a contact person at the relevant coalition and the data were recorded verbatim. Interviews were then conducted with the identified coalition referral. All identified respondents (from either the original listings of health/police departments or referred coalition representatives) were asked to self-refer as appropriate study participants: "Are you the person most knowledgeable about your agency's programs or activities related to youth alcohol, tobacco, and illicit drug use?" If the respondent did not self-identify as the appropriate respondent, he or she was asked for the name, title, and telephone number of the appropriate person. Similarly, each respondent was asked if his or her agency had jurisdiction over the community area(s) involved. Thus, each referral self-identified as both knowledgeable about youth substancerelated issues as well as representing the respective department/agency/coalition and defined community(ies). This recruitment process resulted in a varied profile of key informants; however, this variation likely appropriately represents the extant variation across communities in the types of individuals involved in coalition activities. Using the described resulting snowball sampling recruitment methodology, a total of 4,308 key informant interviews were completed for the sample of 508 communities with non-missing aggregated student and school administrator data. To assess potential concerns regarding inter-rater reliability among multiple respondents within a community, we examined the degree of agreement among the key informants for sites that had multiple respondents. Our calculations revealed that mean levels of agreement across all scale items with multiple respondents ranged from 0.73 to 0.99.
Dependent Substance Use Measures
The substance use outcome variables used in this study were school-level aggregate MTF measures of (a) any past 30-day use prevalence for tobacco, alcohol, and marijuana; and (b) higher risk use prevalence for tobacco, alcohol, and marijuana. Thus, each outcome was a continuous measure of the proportion of students per school who reported the relevant substance use behavior. In accordance with the definitions applied in the Monitoring the Future Study (Johnston, O'Malley, & Bachman, 2003) , higher risk use prevalence measures were defined as follows: higher risk cigarette use was defined as current daily smoking (past 30 days); higher risk alcohol use was defined as binge drinking (5+ drinks on one occasion in the past two weeks); and, higher risk marijuana use was defined as current almost-daily use (20+ occasions in the past 30 days). Table I reports the mean 30-day prevalence rates for any use (and higher risk use) for smoking, alcohol, and marijuana to be 23% (14%), 37% (23%), and 17% (4%), respectively.
Independent Community-and School-Based Measures
As mentioned previously, we examined five prevention strategies to reduce youth substance use. The community-based measures included two general prevention strategies (adult-supervised after-school activities and unsupervised after-school recreational facilities) and one substance-focused prevention strategy (community activities to reduce substance use). The two school-based measures Note: Substance prevention strategies measured at the community level. Substance use measures and control variables aggregated to the school level. The following three substance prevention strategies are available for 2000 and 2001 only: adult-supervised after-school activities, unsupervised afterschool recreational facilities, and school-based non-class drug prevention activities.
were both substance-focused prevention strategies (school-based non-class drug prevention activities and student organizations to prevent substance use).
Community-Based Prevention Strategies
We generated two scale measures based on community availability of adultsupervised after-school activities and unsupervised after-school recreational facilities. These general prevention strategy measures were constructed by summing individual items across the average of responses from the key informants interviewed in each community within our sample. The adult-supervised after-school activity and unsupervised after-school recreational facility scales were based on the availability of 11 and 9 activities or facilities, respectively, in the community (see Table II for a listing of the activities and facilities included). The summary statistics presented in Table I show that, on average, most communities had a very high percentage of available supervised after-school activities (the mean of the 11-item scale was 10.6, with a range of 7-11). Communities had an average of 7.2 unsupervised recreational facilities available out of the 9-item scale (range 2.5-9). Due to changes in instrumentation, these scales were only available for 2000 and 2001. 5 The community-based substance-focused prevention strategy was measured using a 4-item scale of activities to reduce substance abuse within a given community. This scale was constructed as a summation across the four items shown in Table II based on the average of responses obtained from the key informants in the community. As Table I shows, the mean value for this scale was 2.2, with a range of 0-4.
School-based Prevention Strategies
Drawing on school administrator data, we constructed a 9-item scale reflecting the existence of non-class prevention activities in each school (see Table II for a listing of individual scale components). On average, schools had about five non-class prevention activities available to students out of the 9-item scale (range 0-9). We also examined whether substance-related student-led organizations were present in schools. Specifically, we defined separate dichotomous substance-focused measures (based on the community-average responses from our key informants) for the existence of any organization in the community in which students had joined together to prevent tobacco use (such as Students Together Against Tobacco), alcohol abuse (such as Students Against Drunk Driving), or drug abuse. Table I shows substantial variance in the percentage of communities that had student-led organizations aimed at preventing tobacco (50%), alcohol (80%), and drug abuse (63%). 
Control Variables
The control variables used in our analyses included aggregate student data from the MTF surveys on grade, race/ethnicity, and the presence of a father in the household. Community median household income data were drawn from the 2000 U.S. Census and were merged with the ImpacTeen community-level data based on census block groups in identified communities. Finally, year of study was also included in all analyses to control for social trends in substance use outcomes.
ANALYSIS
This paper used ordinary least squares (OLS) regression analyses to examine the impact of various community-and school-based general and substance-focused prevention strategies on youth substance use. Specifically, we estimated separate ordinary least squares regressions to examine relationships between aggregated 30-day prevalence rates for any use and higher risk use of tobacco, alcohol, and marijuana and the presence of (1) adult-supervised after-school activities for youth (11-item scale); (2) unsupervised after-school recreational facilities (9-item scale); (3) community activities to reduce substance use (4-item scale); (4) school-based non-class prevention activities (9-item scale); and (5) student-led anti-substance tobacco, alcohol, and drug organizations. All regression models included the controls listed earlier. Weights were included in all analyses based on the probability of each school participating in the MTF sample.
To further assess the potential association between various prevention approaches and youth substance use, simulations based on our regression results were performed at different levels of prevention strategy prevalence (presented at the end of the Results section). Our simulations report predicted levels of youth substance use based on the estimated regression coefficients evaluated at both mean and various specified prevalence levels of our independent prevention measures. Table III presents the OLS coefficient estimates of the community-and school-based strategy predictors on 30-day prevalence rates for any use and higher risk use for cigarettes, alcohol and marijuana (controlling for grade, race/ethnicity, presence of father in the household, community median household income, and year). Table IV presents the results for the full set of demographic control variables for our adult-supervised after-school activities regression model. For the sake of brevity, we do not report the full set of covariates for all models summarized in Table III as they generally perform in similar ways across all models. 
RESULTS
Community-Based Prevention Strategies
As noted previously, general community prevention strategies included the availability of both supervised activities and unsupervised facilities. The prevalence of supervised activities was significantly related to lower rates of past 30-day cigarette smoking, and both past 30-day alcohol use and past two-week binge drinking. 6 Regression results show that the presence of one additional prevention strategy was associated with lower prevalence rates of 2.1, 1.8, and 2.3 percentage points in tobacco use, alcohol use, and binge drinking, respectively. Based on the mean 30-day rates of any smoking, any alcohol use, and past two-week rates of binge drinking (23%, 37%, and 23% respectively), this reflects a 9% reduction in smoking, a 5% reduction in drinking, and a 10% reduction in binge drinking rates. While most communities had a high proportion of supervised activities, the development of such activities in those communities that have few or none may have substantial implications for the prevalence of smoking and drinking among teens.
The second general community prevention strategy, the availability of unsupervised after-school recreational facilities, was significantly associated with lower prevalence rates of both any past 30-day smoking and current daily smoking among youth but showed no significant relationships with alcohol or marijuana use. An additional unsupervised after-school recreational facility would significantly reduce any cigarette smoking and current daily smoking by approximately 0.9 and 0.5 percentage points, respectively. This reflects a 4% reduction for both any past 30-day smoking and current daily smoking rates.
Examining the results from the community-based substance reduction strategy, we found that communities with a higher number of activities aimed at reducing substance use or substance-related harm had a significant association with lower any cigarette smoking. An additional substance reduction strategy would significantly reduce any cigarette smoking by 1.1 percentage points, equivalent to a 5% overall reduction in any cigarette smoking rates.
School-Based Prevention Strategies
We found that the availability of school-based non-class activities had no significant relationships with any of the youth substance use outcomes. However, specific substance-related, student-led organizations to prevent alcohol abuse were found to be significantly associated with lower binge drinking. Our results showed that the presence of student organizations to prevent alcohol use were associated with a 3.5 percentage point reduction, equivalent to a 15% overall reduction, in the prevalence of past two-week binge drinking rates.
Control Variables
As noted previously, the results from the demographic control variables are reported in Table IV for our adult-supervised after-school activities regression model. The table reports regression coefficients, standard errors, and standardized beta coefficients. The results revealed that students in higher grades were more likely to use all substances (both any use and higher risk use), while African American, Asian American, and Hispanic students were, on average, significantly less likely to use all substances than their White counterparts, with the exception of alcohol use and binge drinking among Hispanics. The presence of a father in the household was significantly associated with a lower prevalence of higher risk smoking, and both the use and higher risk use rates for marijuana. Our results showed that median household income had differential effects across substances. While students living in communities with higher median household income levels were likely to have significantly lower smoking and higher risk smoking prevalence rates, higher median household income was associated with higher drinking (any use) and higher marijuana use (any use). These control variable findings are generally consistent with the literature on adolescent substance use and lend reliability to the results found for our independent variables. As shown by the R-squared values reported in Table IV , the vast majority of the explained variance can be accounted for by grade and race/ethnicity. However, even after controlling for these important variables, we still find significant results for our communityand school-level prevention measures.
Simulation Results
To help interpret this study's association between the various prevention approaches and youth substance use, simulations based on our regression results were performed at different levels of prevention strategy prevalence for our significant regression findings. Simulations of the relationships between the prevalence of any smoking and supervised after-school recreational activities showed that while smoking prevalence estimates might reach as high as 44% in communities with no such activities, similar estimates in communities with all 11 activities might be as low as 21%. Similarly, any drinking and binge drinking could vary from 55% to 36%, and 47% to 22%, respectively, based on the presence of no activities vs. all 11 activities. Simulations for the unsupervised after-school recreational facilities showed that the smoking rates associated with communities with none, half, or all of the range of unsupervised activities available would relate to any smoking prevalence rates of 28%, 24%, and 20% and current daily smoking prevalence rates of 17%, 14%, and 12%, respectively. Simulation results for the student-led alcohol-prevention programs revealed that communities with such student-led organizations versus those without such organizations were associated with lower binge drinking risks (22% versus 26%). Communities with all four activities to reduce substance use versus those with no such activities were associated with a lower any cigarette smoking prevalence rate (21% versus 26%). When interpreting these findings, readers should bear in mind that the simulation results are based on linear empirical models that do not provide insight into potential threshold or saturation effects.
DISCUSSION
General Community-Based Prevention Strategies
While the findings from this analysis have a number of limitations (discussed below), they do provide insights into which universal prevention strategies may be associated with lower rates of use across various substances. General community prevention strategies were associated with modestly lower levels of any past 30-day smoking and drinking rates (any use and binge) among adolescents. Specifically, results showed that the availability of the full range or close to the full range (dichotomous scale value greater than or equal to 10.5) of adult-supervised afterschool activities was related to the largest changes, showing a 3.1 percentage point difference in smoking rates and 2.6 and 2.9 percentage point differences, respectively, in any drinking and binge drinking rates. Given that an average of 23% of all adolescents had smoked in the past 30 days within sampled MTF schools, an average of 37% of all adolescents had drunk an alcoholic beverage in the past 30 days, and an average of 23% of all adolescents had engaged in binge drinking in the past two weeks, even modest reductions in smoking and drinking rates would be significant. As noted above, most of the sampled communities provided most of the activities listed in the survey. Given the highly skewed nature of the data, it is particularly striking to note that both smoking and drinking rates were estimated to increase by approximately 20 percentage points if communities did not have any supervised after-school activities in place for their youth. While it is not possible to clarify the roles that adults might be playing in these activities, a growing body of research suggests that the presence of caring adults such as teachers or clergy in the lives of adolescents is associated with lower substance use rates (National Institute on Drug Abuse, 2003; Resnick et al., 1997) . Such adults may be playing a risk-protective role for some of the youth in these settings.
One potential implication of such findings is that communities with tight budgets should carefully consider the unintended consequences of reducing or eliminating funding for after-school programs. For example, on the national level, the Bush Administration recently proposed a 40% reduction in its 21st Century Learning Centers Program, which largely funds after-school programming in some 6,800 rural and inner city schools (Fox, Silverman, Newman, & Miller, 2003) . Based on the results of this and other studies, policymakers may wish to consider the potential for increased substance use, crime, and other deviant behaviors before making reductions in such programs.
Unsupervised after-school recreational facilities were associated with small but statistically lower rates of both any smoking and current daily smoking among adolescents. The availability of an additional unsupervised facility was associated with 0.87 and 0.54 percentage point differences in any smoking and current daily smoking rates, respectively. Lower smoking rates are perhaps to be expected since most unsupervised after-school facilities in our scale were located in public spaces such as game arcades, indoor sports facilities, coffee houses, or teen centers. Many of these facilities have 'no smoking' policies and may also have adults who manage the facility, thus making smoking much less likely in those settings. In addition, since youth smoking is a statistically non-normative behavior, the presence of more opportunities for social interaction with those who are non-smokers may serve to somewhat lower smoking behaviors in those communities. It is also possible that lower smoking rates could be obtained by examining a different mix of unsupervised recreational facilities. For example, while game arcades and roller rinks may not allow smoking on the premises, they may provide an opportunity for teens to 'hang out,' thus increasing smoking levels among certain peer groups. On the whole, however, the small change in smoking rates, coupled with the lack of significant reductions in alcohol and marijuana use rates, appears to indicate that the mere presence of social and recreational spaces is not likely to deter adolescent substance use in most instances. This finding is also consistent with the work of previous researchers (e.g., Caldwell & Darling, 1999) .
Interestingly, current almost-daily marijuana use increased by 0.85 percentage points in the presence of adult-supervised after-school activities. While the increase in almost-daily use of marijuana is difficult to interpret, this may represent the presence of a peer culture or environment in which higher risk use is more acceptable.
Specific Community-Based Prevention Strategies
We analyzed only one specific community strategy using a scale that combined four different community prevention activities. The first two activities were related to community alcohol policies (night clubs with a designated teen night and free rides home from events to avoid drunk driving), while the second two activities related to illegal drug policies (laws enabling removal of buildings that serve as centers for illicit drug activities and noise abatement laws to close drug houses). Of all outcome variables, only any cigarette smoking showed significantly lower rates of use, with reductions in binge drinking use approaching significance. Such community strategies have not been carefully studied, in part due to the complexity of co-occurring variables that exist in community-based interventions, including intensity and consistency of law enforcement, frequency and regularity of activities, and community budget priorities. Such strategies may also suffer from unintended consequences, such as an increase in drinking behaviors when teens congregate informally around designated teen night activities. It is also possible that our measure was not specific enough to pick up the variations and nuances of local ordinances and their enforcement. The indications of moderate effectiveness certainly merit further study.
Specific School-Based Prevention Strategies
Our findings indicated that the school-based non-class drug prevention activities we included (such as the presence of anti-drug assemblies, contests or clubs as well as public commitment events, Red Ribbon Weeks and non-alcohol proms) had no significant effect on any of the substance use outcomes. Because such interventions are generally used in conjunction with other classroom-based interventions, it is difficult to separate out the effects of these initiatives from other prevention interventions that are being conducted within the same school. That said, however, it is not surprising that an occasional, non-targeted intervention would fail to demonstrate significantly lower adolescent substance use behaviors. While such initiatives may serve to enhance the effects of classroom-based interventions, they also take time and resources away from other programs or activities. For this reason, more studies are needed to separate out the differential effects of these potentially complementary activities.
In contrast, the presence of student-led organizations designed specifically to reduce the use of alcohol was associated with a significant decrease in binge drinking. Student-led organizations to reduce tobacco use were associated with a marginally significant reduction in any 30-day cigarette use. These findings are generally consistent with other research studies that find a positive relationship between peer-led interventions and reduced substance use rates. The relatively small but lower tobacco use rates may relate to comparatively small numbers of student-led anti-tobacco groups (present in 50% of schools, vs. 80% and 63% for alcohol and drug abuse prevention organizations, respectively). Unfortunately, we do not have data that detail the characteristics of these groups.
Limitations
This study has several limitations. First, we have no way of knowing what is in the 'black box' of different approaches to substance abuse prevention. The mere presence of a strategy tells us little about the content of the strategy and nothing about how that strategy was implemented (including the availability of resources such as funding level, person hours, or program publicity). In addition, we have no way to assess the quality or consistency of the intervention's implementation or student access to the programming. It is likely that some strategies were promoted and implemented in a highly effective manner, while others may have been poorly implemented. Second, higher response rates and greater community sampling saturation for key informants in each community would contribute to improved study reliability. Third, we do not have detailed information on the specific roles played by the community key informants within their agencies. While the data we used are not likely to be strongly sensitive to whether or not the key informants worked directly with community members versus having primarily administrative roles, such variation may exist. Fourth, our substance use data do not include private or parochial school students. It is possible that public schools operate with different norm and value referents than private schools. Such differences make generalizations to that population difficult and possibly inappropriate. Fifth, as stated earlier, non-classroom interventions tend to be used in conjunction with other universal prevention programs, including classroom-based interventions, making it difficult to separate out the effects of non-classroom and classroom prevention interventions that are being conducted within the same school. Finally, all items in each scale were given the same weight. It is possible that some items have a larger impact on drug use rates than others and a more in-depth analysis of each item's independent effect would help researchers better understand the impact of the various strategy components.
Our study also contains several measurement limitations. The first issue relates to reliability in the form of relatively low inter-item correlations for some of the scales. Our study was not designed to comprehensively survey the entire range of school-or community-based prevention activities. There are certainly a wide variety of prevention approaches that are developed by different groups, for different purposes, and targeting different substances. Based on our own data limitations, we only included a handful of the possible prevention activities that communities and schools incorporate into their programming, so it is not surprising that we did not have stronger inter-item correlations. We suggest that future researchers develop a more comprehensive list of community-and school-based prevention programs and include a wider range of key informants and school administrators in order to better understand the range of prevention activities.
It is also possible that a larger or smaller number of variables, or the selection of different variables in each scale, would either positively or negatively affect the significance levels of these findings. Future researchers could take several steps to improve measurement validity. First, focus groups could be conducted with area teens to accurately capture the entire range of supervised and unsupervised activities or facilities that would generally be present within a community. Second, key informant interviews could be conducted with community recreation directors, school athletic directors or coaches, adult and youth teen leaders and others with heavy youth involvement to identify typical supervised and unsupervised after-school activities and recreation areas. Finally, community-based site surveyors could physically observe and identify the number and type of after-school recreational facilities that are present in a community.
CONCLUSIONS
Based on our findings, communities wishing to reduce smoking and drinking rates among adolescents should continue to provide supervised after-school activities for their youth. To reduce smoking rates, they should also continue to maintain locations where children and teens can play and socialize, preferably supervised by adults in the immediate vicinity since smoking behaviors are more difficult to hide than alcohol consumption. Marijuana use appears to be the most difficult substance to reduce through the community-based strategies that we examined. Since marijuana is very unlikely to be used in public places, this finding is not particularly surprising.
Our study results appear to indicate that schools will find it difficult to reduce tobacco use through either non-classroom-based activities such as Red Ribbon Weeks or infrequent assemblies. It may well be that such activities provide a booster effect when used in combination with other evidence-based classroom prevention programs, but such conclusions need further research. A similar conclusion may be appropriate for the use of student organizations that attempt to reduce tobacco use among peers, but such determinations are more tentative since our findings were only approaching significance. In contrast, reductions in higher risk alcohol use seem to be influenced by school-based, peer-led organizations, leading us to encourage schools to promote such organizations as one way to moderate the higher risk use of that substance.
These findings add to the existing knowledge on non-classroom-based prevention programs. While effect sizes are relatively modest, statistically significant reductions in tobacco and alcohol were related to both general and substancefocused prevention strategies in both community and school settings. However, these effects vary by both strategy and substance, suggesting that communities need a broad spectrum of approaches to address the variation in youth substance use. While this broad-based national study provides some comparative insights into several community and school prevention strategies, we recommend that future research and data collection examine the relative effectiveness of specific strategies including questions related to program implementation.
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